The low oxygen-carrying capacity of Krebs buffer causes a doubling in ventricular wall thickness in the isolated heart.
The buffer-perfused Langendorff heart is significantly vasodilated compared with the in vivo heart. In this study, we employed ultrasound to determine if this vasodilation translated into changes in left ventricular wall thickness (LVWT), and if this effect persisted when these hearts were switched to the "working" mode. To investigate the effects of perfusion pressure, vascular tone, and oxygen availability on cardiac dimensions, we perfused hearts (from male Wistar rats) in the Langendorff mode at 80, 60, and 40 cm H2O pressure, and infused further groups of hearts with either the vasoconstrictor endothelin-1 (ET-1) or the blood substitute FC-43. Buffer perfusion induced a doubling in diastolic LVWT compared with the same hearts in vivo (5.4 +/- 0.2 mm vs. 2.6 +/- 0.2 mm, p < 0.05) that was not reversed by switching hearts to "working" mode. Perfusion pressures of 60 and 40 cm H2O resulted in an increase in diastolic LVWT. ET-1 infusion caused a dose-dependent decrease in diastolic LVWT (6.6 +/- 0.4 to 4.8 +/- 0.4 mm at a concentration of 10(-9) mol/L, p < 0.05), with a concurrent decrease in coronary flow. FC-43 decreased diastolic LVWT from 6.7 +/- 0.5 to 3.8 +/- 0.7 mm (p < 0.05), with coronary flow falling from 16.1 +/- 0.4 to 8.1 +/- 0.4 mL/min (p < 0.05). We conclude that the increased diastolic LVWT observed in buffer-perfused hearts is due to vasodilation induced by the low oxygen-carrying capacity of buffer compared with blood in vivo, and that the inotropic effect of ET-1 in the Langendorff heart may be the result of a reversal of this wall thickening. The implications of these findings are discussed.